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Abstract: Main aim of this work is to save the passengers in case of fire accidents in buses or trains. In 
case of fire accidents in buses or trains escaping problems will be less so our system helps in saving the 
passengers in such cases. Generally in running buses or trains in case of sudden attack of fire accidents 
will make the passengers panic and the total atmosphere will be also filled with smoke. if in case of closed 
buses then escaping chances will be also minimum so our proposal system is to monitor the fire condition 
in the bus and if any threshold value increased means it is treated as fire detection and then water 
sprinkler will be turned on automatically and the bus will be stopped and door of the bus will be opened 
in order to provide escape chance for passengers. Hence this work will be helpful in saving the lives in 
greater extent. By this work we can implement a safety system which avoids saves passengers from fire 
accidents. 
I. INTRODUCTION 
A mechatronics is a combination of software and 
hardware to perform a dedicated task. Some of the 
main devices used in embedded products are 
Microprocessors and Microcontrollers. 
Microprocessors are commonly referred to as 
general purpose processors as they simply accept 
the inputs, process it and give the output. In 
contrast, a microcontroller not only accepts the data 
as inputs but also manipulates it, interfaces the data 
with various devices, controls the data and thus 
finally gives the result. 
Robot is defined as a mechanical design that is 
capable of performing human tasks or behaving in 
a human-like manner. Building a robot requires 
expertise and complex programming. It’s about 
building systems and putting together motors, 
flame sensors and wires, among other important 
components. A fire fighter robot is one that has a 
small fire extinguisher added to it. By attaching a 
small fire extinguisher to the robot, the automation 
put out the fire by human controlling. This paper 
covers the design and construction of a robot that is 
able to sense and extinguish fire. This robot 
implements the following concepts: environmental 
sensing, proportional motor control. This robot 
processes information from its various sensors and 
key hardware elements via microcontroller. It uses 
thermistors or ultraviolet or visible sensors to 
detect the fire accident. A robot capable of 
extinguishing a simulated tunnel fire, industry fire 
and military applications are designed and built. 
Ultraviolet sensors/thermistors/flame sensors will 
be used for initial detection of the flame. Once the 
flame is detected, the robot sounds the alarm with 
the help of buzzer provided to it, the robot actuates 
an electronic valve releasing sprinkles of water on 
the flame. The project helps to generate interests as 
well as innovations in the fields of robotics while 
working towards a practical and obtainable solution 
to save lives and mitigate the risk of property 
damage.  
II. LITERATURE REVIEW 
Lohith et al [1] shows that the Four-wheel steering 
is a serious effort on the part of automotive design 
engineers to provide near-neutral steering. In 
certain cases like low speed cornering, vehicle 
parking and driving in city conditions with heavy 
traffic in tight spaces, driving would be very 
difficult due to vehicle’s larger wheelbase and 
track width. Hence the requirement of a 
mechanism which results in less turning radius 
arises and it will be achieved by implementing four 
wheel steering mechanism instead of regular two 
wheel steering. The rear wheels were drawn out of 
phase to the front wheels. In order to achieve this, a 
mechanism which consists of two bevel gears and 
intermediate shaft which transmit 100% torque as 
well turns rear wheels in out of phase was 
developed. 
Sathyabalan et al [4] shows that the fabricated the 
four wheel steering can operate three mode 
operation. The project is to steer the vehicle 
according to the requirement. The four wheel 
steering is more required in critical roads and in 
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desert roads. In this implementing three steering 
modes in a single vehicle and the modes can be 
changed as needed. 
Gao et al [6] shows the kinematic models of 
planetary gear set and steering gear are established, 
based on the analysis of the transmission 
mechanism of angle superposition with Active 
Front Steering system (AFS). A controller of 
variable steering ratio for Active Front Steering 
system is designed, and virtual road tests are made 
in Car Maker driver vehicle- road simulation 
environment. The results of simulation tests 
validate the controller performance and the 
advantage of variable steering ratio function, also 
show that the driving comfort is improved at low 
speed especially, due to the Active Front Steering 
system alters the steering ratio according to the 
driving situation. 
III. HARDWARE DESCRIPTION 
Chassis 
Along with the engine and transmission, a 
vehicle's chassis system is the determining factor 
when it comes to handling characteristics. The 
chassis construction influences vehicle driving 
dynamics, comfort, safety, and road holding 
ability. This feature, extracted from just -auto's 
third edition survey of chassis engineering and 
systems, considers chassis systems definitions and 
current developments in the field. 
Gear-Motor 
Gear motors are complete motive force systems 
consisting of an electric motor and a reduction gear 
train integrated into one easy-to-mount and -
configure package. This greatly reduces the 
complexity and cost of designing and constructing 
power tools, machines and appliances calling for 
high torque at relatively low shaft speed or RPM. 
Gear motors allow the use of economical low-
horsepower motors to provide great motive force 
at low speed such as in lifts, winches, medical 
tables, jacks and robotics. They can be large 
enough to lift a building or small enough to drive a 
tiny clock. 
DC Motor 
A DC motor in simple words is a device that 
converts direct current(electrical energy) into 
mechanical energy. It’s of vital importance for the 
industry today, and is equally important for 
engineers to look into the working principle of DC 
motor in details that has been discussed in this 
article. In order to understand the operating 
principle of dc motor we need to first look into its 
constructional feature. 
The very basic construction of a dc motor contains 
a current carrying armature which is connected to 
the supply end through commulator segments and 
brushes and placed within the north south poles of 
a permanent or an electro-magnet as shown in the 
diagram below. 
 
Figure  Construction of DC Motor 
Now to go into the details of the operating principle 
of DC motor its important that we have a clear 
understanding of Fleming’s left hand rule to 
determine the direction of force acting on the 
armature conductors of dc motor. 
Fleming’s left hand rule says that if we extend the 
index finger, middle finger and thumb of our left 
hand in such a way that the electric current carrying 
conductor is placed in a magnetic field (represented 
by the index finger) is perpendicular to the 
direction of current (represented by the middle 
finger), then the conductor experiences a force in 
the direction (represented by the thumb) mutually 
perpendicular to both the direction of field and the 
current in the conductor. 
FIRE SENSOR 
There are several types of flame detector. The 
optical flame detector is a detector that 
uses optical sensors to detect flames. There are 
also ionization flame detectors, which use current 
flow in the flame to detect flame presence, 
and thermocouple flame detectors. 
Infrared Flame Detector 
Infrared (IR) flame detectors work within the 
infrared spectral band. Hot gases emit a specific 
spectral pattern in the infrared region, which can be 
sensed with a thermal imaging camera (TIC) a type 
of thermo graphic. False alarms can be caused by 
other hot surfaces and background thermal 
radiation in the area as well as blinding from water 
and solar energy. A typical frequency where single 
frequency IR flame detector is sensitive is in the 
4.4 micrometer range. Typical response time is 3-5 
seconds. 
Motor Driver 
The Device is a monolithic integrated high voltage, 
high current four channel driver designed to accept 
standard DTL or TTL logic levels and drive 
inductive loads (such as relays solenoids, DC and 
stepping motors) and switching power transistors.  
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To simplify use as two bridges each pair of 
channels is equipped with an enable input. A 
separate supply input is provided for the logic, 
allowing operation at a lower voltage and internal 
clamp diodes are included.  This device is suitable 
for use in switching applications at frequencies up 
to 5 kHz. The L293D is assembled in a 16 lead 
plastic package which has 4 center pins connected 
together and used for heat sinking. The L293DD is 
assembled in a 20 lead surface mount which has 8 
center pins connected together and used for heat 
sinking. 
Pump 
A pump is a device that moves fluids 
(liquids or gases), or sometimes slurries, by 
mechanical action. Pumps can be classified into 
three major groups according to the method they 
use to move the fluid: direct lift, displacement, 
and gravity pumps. 
Pumps operate by some mechanism 
(typically reciprocating or rotary), and 
consume energy to perform mechanical work by 
moving the fluid. Pumps operate via many energy 
sources, including manual operation, 
electricity, engines, or wind power, come in many 
sizes, from microscopic for use in medical 
applications to large industrial pumps. 
 
IV. CONSTRUCTION & WORKING 
A chassis consists of an internal framework that 
supports a manmade object in its construction and 
use. It is analogous to an animal's skeleton. An 
example of a chassis is the under part of a motor 
vehicle, consisting of the frame. 
Sometimes the goal of using a gear motor is to 
reduce the rotating shaft speed of a motor in the 
device being driven, such as in a small electric 
clock where the tiny synchronous motor may be 
spinning at 500 rpm but is reduced to one rpm to 
drive the second hand, and further reduced in the 
clock mechanism to drive the minute and hour 
hands. Here the amount of driving force is 
irrelevant as long as it is sufficient to overcome the 
frictional effects of the clock mechanism. 
The robot is equipped with two motors, one on 
number 1 and one on number 2. Two identical 
motors were ordered from Jameco and since 
we didn’t need high speed but high torque we 
chose two 12 V dc Reversible Gear Head 
Motors. They work at 12V and at 
approximately 60 rpm. Unfortunately one of 
the motors didn’t work well and we didn’t have 
time to replace with an identical one. We 
replaced it with a similar but not same, that 
worked at different rpm. They exhibited good 
torque but needed lot of current and energy 
supply. To activate them, we will use two full 
bridge and pulse-width-modulation (PWM), as 
shown in the scheme below. Each bridge has 
two inputs to control the base leads of the pair 
of transistors. 
V. FUTURE SCOPE & CONCLUSION 
 The project has been motivated by the desire to 
design a system that can detect fires and take 
appropriate action, without any human 
intervention. The development of sensor networks 
and the maturity of robotics suggests that we can 
use mobile agents for tasks that involve perception 
of an external stimulus and reacting to the stimulus, 
even when the reaction involves a significant 
amount of mechanical actions. This provides us the 
opportunity to pass on to robots tasks that 
traditionally humans had to do but were inherently 
life- threatening. 
Fire-fighting is an obvious candidate for such 
automation. Given the number of lives lost 
regularly in fire- fighting, the system we envision is 
crying for adoption. Our experience suggests that 
designing a fire-fighting system with sensors and 
robots is within the reach of the current sensor 
network and mobile agent technologies. 
Furthermore, we believe that the techniques 
developed in this work will carry over to other 
areas involving sensing and reacting to stimulus, 
where we desire to replace the human with an 
automated mobile agent. 
  Of course, this project has only scratched the 
surface. As in the design simplifications and the 
implementation constraints in suggest, our project 
is very much a proof-of-concept. In particular, a 
practical autonomous fire-fighting system must 
include a collection of robots, communicating and 
cooperating in the mission; furthermore, such a 
system requires facilities for going through 
obstacles in the presence of fire, and ability to 
receive instructions on-the-fly during an operation. 
All such concerns were outside the scope of this 
project. 
  However, there has been research on many of 
these pieces in different contexts, e.g. coordination 
among mobile agents, techniques for detecting and 
avoiding obstacles, on-the-fly communication 
between humans and mobile agents, etc. It will be 
both interesting and challenging to put all this 
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together into a practical, autonomous fire-fighting 
service. 
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